The aim of this study was to investigate differences among information that varied in interference during drawing tasks in adults with DS. Adults with DS and two comparison groups (Mental Age = MA; Chronological Age = CA) drew bimanual circles and lines coordinated with 3 decreasing rate metronomes: visual information in front of the participant (visual interference), visual information under the hands (reduced visual interference), and auditory information (no visual interference). There were no group differences between metronome conditions, although adults with DS maintained a constant rate despite changing metronome rates. For measures of between hand coordination, the MA group was more variable than adults with DS and the CA group and circles were more variable than lines. These results suggest that adults with DS have difficulty following timing information, regardless of type, for repetitive tasks.
It has often been shown that performing two tasks at the same time is difficult, especially if they require different movements (e.g., tapping your head and rubbing your stomach; Franz, Zelaznik, & McCabe, 1991; Kelso, Putnam, & Goodman, 1983 ). Imagine if one task is perceptual (e.g., light, sound) and one task is motoric (e.g., reaching, drawing). Investigating the interaction between perception and action has been, and continues to be, an important area of research in motor control. Information can be gained about perceptual-motor behavior by investigating people with perceptual and/or motor deficits. Researchers have postulated that adults with Down syndrome (DS) have difficulties with verbal-motor information (see Maraj et al., 2002) . Basically, adults with DS perform movements more accurately if they are shown a movement (e.g., visual-motor) than if they are told how to do a movement (e.g., verbal-motor), when performing discrete unimanual movements (e.g., pulling a lever, turning a knob, salute; Elliott, & Weeks, 1990; Elliott, Weeks, & Gray, 1990 Recently, researchers have investigated the accuracy of performing continuous bimanual movements in coordination with different types of metronomes in adults with DS. In one experiment, researchers compared the accuracy of performing continuous line drawing (i.e., away from and toward the body) among visual, auditory, and verbal metronomes in children and adults with and without DS (Robertson, Van Gemmert, & Maraj, 2002) . The results showed that especially for adults with DS, performance in the auditory metronome condition was superior to the visual and verbal metronomes. Specifically, performance was the worst with the visual metronome. One explanation of this result was that attention was divided between the visual metronome and the task, because continuous tasks require ongoing visual monitoring of the hands. It is well known that attention has a limited capacity (Kahneman, 1973) , and it is suggested that adults with DS (Kulatunga-Moruzi, & Elliott, 1999; Merrill & Taube, 1996) and children (mental age match; Randolph & Burack, 2000) are more affected by distracting information than typical adults (chronological age match). Thus, a visual metronome may be more attention demanding or distracting than an auditory metronome for the performance of continuous tasks, especially for adults with DS and those of similar mental age.
Another explanation of the previous research ) was based on the modality appropriateness hypothesis (Welch & Warren, 1980) , which states that auditory information is more advantageous for timing tasks, whereas visual information is more advantageous for spatial tasks. The aforementioned experiment used a timed line drawing task because of its one-dimensional spatial requirements. Thus, auditory information would be more beneficial than visual and verbal information based on task characteristics (e.g., spatial and timing).
In another experiment, researchers compared drawing performance on continuous unimanual and bimanual circles in response to visual and auditory metronomes among adults with and without DS and children (Ringenbach, Chua, Maraj, Kao, & Weeks, 2002) . The results of this study suggested that auditory information was more beneficial for movement performance than visual information, even for this spatial task. Furthermore, because there were no performance differences between unimanual and bimanual continuous tasks, it was suggested that it was the continuous nature of the movements that resulted in auditory information being more effective on performance than visual information is (Ringenbach et al., 2002) . This makes sense because continuous tasks require ongoing feedback regulation of the movement as well as monitoring of the information (e.g., metronomes) to be successful. A visual metronome may have taken away some of the attention that was necessary to perform the task. Therefore, auditory information may be more effective for performance, simply because it was less distracting.
Adults with DS are less able than adults without DS to inhibit visual distractors (Merrill & O'Dekirk, 1994) and inhibit responses to distractor information (Merrill & Taube, 1996) . The ability to ignore distracting information has been shown to be a problem even in 10-year-old children without disabilities (Goldberg, Maurer, & Lewis, 2001) . Thus a major difficulty for adults with DS and children is to inhibit responding to visual distractors.
The aim of the present experiment was to examine whether a visual metronome placed under the hands, or a less spatially demanding task, would reduce the distracting characteristics that may have caused visual information to be more difficult than auditory information in the performance of continuous tasks in adults with DS in previous research. This is one of the first studies to compare the performance of continuous tasks that differ in complexity (e.g., line and circle drawing) as well as investigate the distractor explanation (Ringenbach et al., 2002; Robertson et al., 2002) . Based on previous research, adults with DS and children (mental age match) are expected to be more accurate in movement performance than adults without DS (chronological age match) with the less distracting metronomes (i.e., auditory, visual/under) and in a less spatially demanding task (i.e., line drawing).
Method

Participants
Thirty-three participants were included in the study. One group consisted of 11 adults with DS (M CA = 30.2 years, SD CA = 5.5 years, M MA = 7.2 years, SD MA = 2.7 years). Two comparison groups consisted of 11 chronological age (CA) matched participants (M CA = 29.8 years, SD CA = 5.5 years.) and 11 mental age (MA) matched participants (M MA = 7.7 years, SD MA = 2.8 years). The mental age of the participants with DS was ascertained using the Peabody Picture Vocabulary Test (3 rd ed.; PPVT-III). The mental age of the comparison groups was assumed equal to their chronological age. Participants were screened for handedness using a shortened six-item handedness inventory (Oldfield, 1971) . Adults with DS and the MA comparison group physically wrote with a pen, drew a circle with a pen, used scissors to cut paper, threw a tennis ball, pretended to eat with a spoon, and pretended to brush their teeth. The CA comparison group answered verbally which hand they used for the aforementioned tasks. Only right-handed participants with normal or corrected-to-normal vision and no known neurological disorders were included. All protocols were approved by the Human Subjects Institutional Review Board of Arizona State University.
Tasks and Apparatus
Continuous bimanual circle and horizontal (side-to-side) line drawing were both performed at self-selected amplitudes and modes of coordination. The movements were performed on a flat surface (50 cm deep and 86 cm wide), with two white crosses representing the starting point for both movements. Line drawing was performed in the medio-lateral plane or cycling away from the body midline and toward the body midline. All movements were coordinated with three different metronomes: (a) a visual metronome (flashing yellow circle) presented on a computer monitor approximately 75 cm directly in front of the participants ( Figure  1a) , (b) a visual metronome presented under the drawing surface (Figure 1b) , (c) an auditory metronome. All metronomes began at 600 ms for 10 s, then decreased in rate to 800 ms for 10 s and decreased further to 1000 ms for the final 10 s. Data were collected from sensors attached to rubber thimbles and placed on the index fingers of both limbs. Data were collected using a three dimensional data collection system (Polhemus Ultratrak tm ) and Skill Technologies tm software.
Procedure
All participants were seated in a wooden chair positioned at a comfortable table height. Upon arrival, participants read (or were read) and signed the informed consent forms. A parent or guardian also signed a consent form when appropriate. The handedness inventory was then administered and scored. Sensors attached to a rubber thimble were placed over the index finger of each hand, and the sensor wires were secured to the arms using Velcro straps. The instructions were to draw lines and circles whatever size and coordination pattern was most comfortable. Metronome conditions were counterbalanced across participants. A total of 12 trials (four in each condition) were collected. The entire testing session lasted approximately 45 min.
Data Collection and Reduction
The position movement data were collected in the x-dimension, which corresponded to medial-lateral (side to side) movements and in the y-dimension, which corresponded to anterior-posterior (front to back) movements. Data were sampled at 120 Hz (samples/second) per sensor/hand. All data were filtered using a 5 th order 6 Hz Butterworth filter in both the forward and backward directions. For differentiation of the filtered data, a three-point central difference technique was used. All graphical and numerical techniques were completed using the Matlab TM mathematical programming environment.
Dependent Measures and Design
The dependent measures used to describe rate were means and standard deviations of movement time (i.e., one complete circle, one reversal in line drawing) in the x-dimension for both circle and line drawing. A movement cycle was defined as the time for one side-to-side motion in the x-dimension (determined as the time between successive points of minimum displacement). The dependent measures used to describe amplitude were means and standard deviations of diameter in the x-and y-dimensions. Two dimensions were used to characterize the line drawing profile because there was some deviation in the y dimension in all participants (i.e., the lines were not drawn exactly on top of each other, but sometimes drifted up or down). The amplitude was calculated on a cycle-by-cycle basis and then averaged over a trial. An aspect ratio of the xand y-amplitudes was used to estimate the shape of circle and line drawing (1.0 indicates circularity, 0.0 indicates straightness; Franz et al., 1991) . The standard deviation of the aspect ratio also was calculated as an indication of the variability of spatial performance.
Relative phase served as an index of between-hands coordination. Often researchers investigating adult bimanual coordination identify in-phase (0 o relative phase) as symmetrical movements requiring use of homologous muscles. More recently, however, some researchers have suggested that in-phase coordination is perceptually defined (Mechsner, Kerzel, Knoblich, & Prinz, 2001; Zaal, Bingham, & Schmidt, 2000) . Regardless of the definition, there is agreement that in-phase is the most stable pattern in bimanual coordination in adults (e.g., Kelso, 1984 Kelso, , 1995 . The second most stable pattern, in which movements are performed asymmetrically, was referred to as anti-phase (180 o relative phase). In line and circle drawing, inphase coordination is present when the movements of the arms are mirror images of each other, that is, when both arms come toward and away from the body midline (in the x-dimension) at the same point in their movement cycles. In both tasks, anti-phase coordination is present when the arms move to the right together and to the left together. All other patterns were deemed less stable and were referred to as intermediate phase (Robertson, 2001 ). The controversy between coordination being constrained either motorically or perceptually is an interesting issue, especially with persons with DS who have deficits in some perceptual abilities. However, in the present experiment, the motoric and perceptual definitions of in-phase and anti-phase are consistent with each other.
Relative phase was measured in the x-dimension. To obtain a continuous measure of relative phase, the displacement and velocity records for each movement cycle were normalized. The absolute difference between the phase angles of the nonpreferred (left) and preferred (right) hands was calculated for each sample. The mean and standard deviation of relative phase were calculated across samples within a trial. In keeping with the standards set by previous studies (e.g., Carson, Thomas, Summers, Walters, & Semjen, 1997; Robertson, 2001; Scholz & Kelso, 1990) , relative phase values between 0° and 45 o described in-phase, values between 135° and 180 o described anti-phase, and the range of 46° -134 o described intermediate phase. The standard deviation of relative phase served as the first index of coordination stability. The percentage of time during a trial spent in each of these coordination patterns served as a second index of stability.
For all analyses, the first trial was eliminated as a practice trial and the remaining three were averaged across conditions. In addition, all analyses were collapsed across gender because preliminary analyses did not reveal any significant main effects or interactions involving gender. Means and standard deviations of rate, amplitude, and aspect ratio were analyzed in six separate 3 x 2 x 3 x 2 x 3 (Group x Task x Metronome x Hand x Rate) mixed analyses of variance (ANOVA) with Task, Metronome, Hand, and Rate as repeated variables. A family wise Bonferroni adjustment was used to adjust the alpha level to 0.0083 for the evaluation of these analyses.
For coordination analyses, means and standard deviations of relative phase, and percentage of time in each coordination pattern (in-phase, anti-phase, intermediate phase) were analyzed in five separate 3 x 2 x 3 x 3 (Group x Task x Metronome x Rate) mixed analyses of variance (ANOVA) with Task, Metronome, and Rate as repeated variables. A family wise Bonferroni adjustment was used to adjust the alpha level to 0.01 for the evaluation of these coordination analyses. In addition, effect size calculations using the partial eta-squared procedure were performed for all significant results. All significant and relevant results are reported throughout.
Results
Individual Hand Analyses: Movement Time
Two main effects were significant relative to the mean movement time measure: hand, F(1, 30) = 19.94, p < .0001, ES = .399 and rate, F(2, 60) = 50.89, p < .0001, ES = .629. Overall, the right hand had shorter movement times (i.e., was faster) than the left hand (M right = 806 ms, M left = 846 ms), and movement time increased (i.e., slowed) throughout the trial as instructed (M 600 = 738 ms, M 800 = 823 ms, M 1000 = 917 ms). The two interactions of group by hand, F(2, 30) = 10.63, p < .0003, ES = .415 and group by rate, F(4, 60) = 9.77, p < .0001, ES = .395, clarified the group, hand, and rate main effects. Inspection of Figure 2 reveals that the left hand was slower than the right hand only in the MA group (dashed lines in Figure 2 ). It can also be seen in Figure 2 that the MA and CA comparison groups increased their movement time when instructed, whereas the adults with DS did not. There also was a metronome by rate, F(4, 120) = 5.27, p < .0006, ES = .149, interaction. As can be seen by comparing rows in Figure 2 , the auditory metronome produced larger changes in movement time than either of the visual metronomes. The absence of a task main effect was expected because in the present study, both circle and line drawing had similar timing requirements. This result also is consistent with previous research found that line and circle drawing timing tasks were related to each other (i.e., had similar timing abilities; Robertson et al., 1999) . The following main effects were significant relative to the measure of the standard deviation of movement time: group (Table 1) , hand, F(1, 30) = 26.28, p < .0001, ES = .467, and rate, F(2, 60) = 16.58, p < .0001, ES = .556. Overall, variability of movement time decreased from MA to adults with DS and CA; that is, MA were the least consistent in performing movement time. The right hand was less variable than the left hand (M right = 108 ms, M left = 165 ms), and the fastest rate was the least variable (M 600 = 113 ms, M 800 = 136 ms, M 1000 = 159 ms). This rate and accuracy relationship is consistent with research on continuous timing tasks (e.g., adult tapping, Sternad, Dean, & Newell, 2000 ; adult circle drawing, Robertson, 2001; Robertson et al., 1999) . There was a group by hand interaction, F(2, 30) = 8.40, p < .0013, ES = .359 in which the MA group's left hand was more variable in timing than their right hand.
Amplitude
On the variable of mean amplitude (in the x-dimension), there were main effects for group (Table 1) and task (Table 2) . Movements were largest in the MA group, followed by adults with DS and the CA group, and lines were drawn larger than circles. These effects were mediated by a group by task, F(2, 30) = 4.7, p < .016 1 , ES = .239, interaction. As can be seen in Figure 3 , the MA group and adults with DS produced movements of larger amplitudes than the CA group when drawing circles; whereas only the MA group drew larger amplitudes than the CA group when drawing lines.
The following main effects were significant relative to the standard deviation of amplitude: group (Table 1) and task (Table 2) . Variability in amplitude decreased from the MA group to the adults with DS to the CA group. Variability in amplitude was higher for lines than circles. 
Aspect Ratio
On the measure of movement shape (circular aspect ratio = 1.0, linear aspect ratio = 0.0), there was a task main effect for mean and standard deviation (Table 2 ). This result shows that all participants were able to distinguish between drawing circles and lines, and lines were more consistent in their shape than circles were.
Coordination Analysis: Relative Phase
On the measure of mean relative phase, there was a main effect for group ( Table  1 ). Recall that values closer to 0 represent more accurate in-phase coordination.
Relative phase was highest in the MA group, followed by the adults with DS and then the CA group. Standard deviation of relative phase was used to index coordination stability. There were two significant main effects: group (Table 1 ) and task ( Table  2 ). The MA group and adults with DS were more variable in relative phase than the CA group, and circles were more variable than lines were.
Percentage of Time in Each Coordination Pattern
On the percentage of time spent in in-phase, there were significant main effects for group (Table 1) , and task (Table 2 ). The CA group spent the greatest amount of time in in-phase, followed by the adults with DS and the MA group, respectively. More in-phase time was spent in line drawing than in circle drawing. Complementing the group effect for in-phase, there was a group effect for anti-phase (Table 1) showing that less time was spent in anti-phase for the CA group, followed by the adults with DS and the MA group, respectively. There was also a main effect for task (Table 2) showing that more time was spent in anti-phase in circle drawing than in line drawing. The amount of time spent in intermediate phase is inversely related to performance stability. On this measure, there were main effects for group (Table  1) and task (Table 2) . Overall, the MA group spent more time than the CA group and adults with DS in intermediate-phase coordination. Overall, the MA group was the least coordinated. Recall that the MA group also showed differences between their right and left hands (i.e., hand asymmetries) with respect to timing, whereas adults with DS and the CA group did not. This result is consistent with other developmental literature suggesting that hand asymmetries contribute to coordination instability . The task main effect showed that the amount of time spent in intermediate-phase was larger for circle drawing than line drawing.
Discussion
This is one of the first studies to compare the performance of continuous bimanual tasks of different complexity (e.g., lines and circles) in response to perceptual information. This study differed from others in that it varied the amount attention was distracted. The hypotheses that performance of lines were more accurate than circles and that the CA group would be more accurate in their movements than the MA group and adults with DS was supported for all spatial and coordination measures. The differential effect of tasks was only supported for adults with DS for the measure of movement amplitude. The hypothesis that the DS and MA groups would perform more accurately with a less distracting metronome than the CA group was not supported. Possible explanations for these results follow.
Task Effects
In our research with typical children, we compared coordination stability between tapping and circle drawing, which indicated that the circle drawing was more stable in measures of coordination than tapping (Ringenbach & Amazeen, 2003) . It was suggested that the differences in coordination requirements between tapping and circle drawing could be due to differences between direction reversing and continuous requirements, one versus two dimensions, or characteristics associated with vertical and horizontal planes in which the movement was performed. The results of the present study in which horizontal line drawing was more coordinated than horizontal circle drawing suggests that the previous results may be due mostly to the plane of movement. Furthermore, the result that lines were drawn larger and were better coordinated than circles in the present study is consistent with research suggesting that the rate-amplitude relationship plays a role in the stability of coordination in typical adults, such that larger amplitude tasks are more stable in coordination (Peper & Beek, 1998) .
The differences between tasks were clarified further by group differences. For example, in the group by task amplitude interaction, adults with DS performed more like the MA group when drawing circles, but more like the CA group when drawing lines. What differences between line and circle drawing performance could be related to differences between adults with DS and the MA group (i.e., children)? One explanation is that lines were drawn larger than circles, thus required less fine motor control. In our previous research, we revealed that young children (i.e., 4-6 yrs.) have difficulty drawing small movements. We have suggested this was related to the concept of proximo-distal developmental direction in which distal or fine finger musculature matures later than proximal or gross shoulder musculature (Robertson, 2001; Ringenbach & Amazeen, 2003) . This may have been the cause of the overall larger movements in the MA group. Adults with DS and the CA group, however, have fully matured musculature, which would explain the smaller line drawing performance of these groups. The amplitude results for the MA group are consistent with developmental writing research revealing that 4-year-olds tend to print larger than older children (Birch & Lefford, 1967; Reimer, Eaves, Richards, & Chrichton, 1975) . Observation of the signatures on the consent forms in the present study show that the MA group printed larger than adults with DS and the CA group.
With respect to circle amplitudes, adults with DS performed more like the MA group. This may be because adults with DS are more similar to the MA group with respect to their cognitive and attentional characteristics. Because circle drawing is a more spatial task than line drawing is, it may require a cognitive representation and more attentional resources. The amplitude results for adults with DS are consistent with this hypothesis. This group by task interaction was only present in the adults with DS, suggesting that adults with DS have greater attentional limitations than the MA group does.
Another alternative is that the increased complexity and degrees of freedom of circle drawing contributed to this result. Line drawing only required one dimension, whereas circle drawing required two dimensions. This may have increased the degrees of freedom of the task beyond the learning levels of the MA group and adults with DS. Bernstein (1967) suggested that in the initial stages of learning, the degrees of freedom are constrained, while later in learning, the degrees of freedom are expanded. The line drawing task was constrained to one degree of freedom by its instructions. Perhaps the MA group was in the initial stages of learning both continuous drawing movements, whereas adults with DS were more experienced in one-dimensional movements. This result is consistent with those of Ninio and Lieblich (1976) in that children copy with the smallest number of degrees of freedom in an effort to minimize task complexity. Adults with DS, however, were also affected by the two dimensional circle drawing requirements. Perhaps both adults with DS and the MA group were in the early stages of learning two-dimensional movements. Interestingly, the consent form signatures for adults with DS were smaller than the MA group, but their overall patterns were more similar to the MA group than the CA group. This is consistent with the idea that more complex movements are more difficult for adults with DS than the CA group.
Group Differences
In general, the MA group was more variable in performance than both adults with DS and the CA group for all measures. Because adults with DS and the MA group were matched on mental age, cognitive processes are less likely to account for the higher variability in performance of the MA group than adults with DS. Previously, researchers suggested that children's high variability in continuous bimanual tasks might be related to the fact that they move slower (Robertson, 2001 ). This was evident in the present study. Another explanation for children's high variability is related to their overuse of feedback (Hay, 1984) . Adults with DS, however, are often characterized as more rigid or stereotyped in their responses, often resulting in less variable and more repetitive movement (Merrill, & Taube, 1996) .
With respect to timing, one of the biggest performance differences among of the groups was that adults with DS did not appear to follow any of the metronomes. Researchers investigating the speed accuracy trade-off in adults with DS showed that adults with DS continue to make errors without altering their speed (i.e., slowing down to be more accurate). Thus, adults with DS appear less efficient at adjusting their speed on the basis of feedback (Smith & Siegel, 1986) and in processing information (Welsh & Elliott, 2001 ). This problem is exaggerated in the performance of continuous tasks in which adjustments to information must be made continually and quickly. This reduced flexibility of adults with DS often results in repetitive behavior, which in the present study was expressed as maintaining one speed.
Along with stereotypical responses, adults with DS have been shown to be distractible (Smith, & Siegel, 1986) . Therefore, they may be less likely to notice a change in the stimulus (e.g., metronome). The finding that adults with DS did not follow any of the metronomes is consistent with previous research using continuous tasks. For example, adults with DS were more similar in their performance to typical adults when metronome rates did not change . However, their performance was different from typical adults when metronome rates changed (Ringenbach et al., 2002) . Thus, it appears that changes in continuous timing are difficult for adults with DS. We will continue to investigate what mechanisms contribute to this difficulty (e.g., feedback processes, perceptualmotor integration, etc.).
Metronome Differences
In previous research, it was suggested that unimanual discrete tasks were performed by adults with DS most accurately with visual information. This has been explained by a model of atypical cerebral specialization in persons with DS (refer to Elliott et al., 1987) . More recently, researchers investigating performance of bimanual continuous line drawing and circle drawing timing tasks (Ringenbach et al., 2002) revealed that an auditory metronome, rather than a visual metronome, resulted in better performance for adults with DS. These results may be explained by differences between tasks. Continuous tasks require ongoing feedback regulation, whereas discrete tasks do not. Thus, visual guidance may be distracting to the continuous monitoring of repetitive tasks. This becomes more of a problem for adults with DS because they have been shown to over rely on feedback for movements (Hodges, Cunningham, Lyons, Kerr, & Elliott, 1995) .
The results of the present study showed that when differences between metronomes are present, the auditory metronome was the most accurate. This is in agreement with our hypothesis and previous research Ringenbach et al., 2002) . Furthermore, when there were differences between the visual metronomes, the "vision/under" produced the poorest performance. This result is not in agreement with our hypothesis but is consistent with previous data showing that adults with DS are distracted by non-target information (Merrill & O'Dekirk, 1994) , and with our observations (i.e., the experimenter had to continually remind participants with DS to look at the "visual/front" metronome rather than at their hands). Perhaps participants were simply ignoring the visual/front metronome, whereas the visual/under metronome might have been more distracting. Thus, the visual/front metronome produced better performance than the visual/under metronome.
The results of the auditory metronome being the most accurate may be due to the modality appropriateness hypothesis in which auditory information is more beneficial for timing tasks, and visual information is more beneficial for spatial tasks in typical adults (Welch, Duttonhurt, & Warren, 1986) . While our tasks did differ on spatial aspects, they did not differ on timing aspects. Perhaps the participants focused more on the timing instructions of the task. Thus, based on the modality appropriateness hypothesis, an auditory metronome would be most beneficial. There were no group by metronome interactions; however, the adults with DS did not follow any of the metronomes. This clear timing deficit in adults with DS is an area that needs to be researched further because timing is fundamental to movement control (Keele & Ivry, 1987) .
This study expands our understanding of perceptual-motor behavior in adults with DS in continuous timing tasks (i.e., DS more similar to the MA group in lines, DS more similar to the CA group in circles, DS do not use metronome information in continuous tasks). Maybe the differences in perceptual-motor integration are based less on cerebral differences (refer to Maraj et al., 2002) and more on task differences. It is suggested that continuous lines and circles are controlled by different mechanisms in adults with DS but not in the CA and MA groups.
Practically, the results of this study indicate that it is important to be aware that the type of task being performed by adults with DS could dramatically affect their performance. More complex tasks (e.g., writing) and tasks that involve
